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OSCILLATION PREVENTION CIRCUIT 
FIELD OF THE INVENTION 

[0001] The present invention relates to an oscillation 
prevention circuit which is incorporated in various types of 
communication equipment such as a slave handset for mobile 
communication such as mobile-phones, general telephones, all 
types of earphones, translation machines, microphones for 
the deaf-and-dumb or other vocal chord damaged people, 
communication equipment for guides for tourism services, 
communication equipment for announcers, communication equip- 
ment for conductors working in trains, and headsets for 
operators, and also which is used in preventing oscillation 
in the communication equipment as described above - 

BACKGROUND OF THE INVENTION 

[0002] As communication equipment, there have been known, 
for instance, wired and wireless slave handsets used for 
mobile communication with mobile-phones or the like. When 
interactive communication is performed between a slave 
handset and a parent telephone set and further communication 
equipment in the partner's side via a transmission system 
including a radio wave relay section for telephone servic- 
es, sometimes a loop including sound waves propagating in a 
space of transmitter/receiver sections of the two communica- 
tion equipment may be formed due to electrical connection, 
which may in turn generates oscillation. As this phenomenon 
of oscillation occurs when a loop gain due to the electrical 
connection is 1 or more, to suppress the loop gain to less 
than 1, countermeasures are required to solve the problems 
that a transmitter section (a microphone) and a receiver 
section (a speaker or an earphone) can not be integrated 
with each other or installed at the same section, nor can be 
got close to each other, or that a gain of the communication 
equipment can not be made larger, and there are many diffi- 
culties in reduction of noises, size, weight, and production 
cost in either wired or wireless type of communication 
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equipment . 

SUMMARY OF THE INVENTION 

[0003] It is an object of the present invention to pro- 
5 vide, for solving the problems in the conventional technolo- 
gy as described above, an oscillation prevention circuit in 
which the oscillation phenomenon does not occur between 
transmitter/receiver sections of the two communication 
equipment, the transmitter section and receiver section can 
10 be arranged at the same place or at positions close to each 
other, and a gain adjustment is not required for prevention 
of oscillation, and also which enables stable interactive 
communication . 

[0004] To achieve the object as described above, the 
15 oscillation prevention circuit according to the present 
invention is used for communication between two points in 
which one communication equipment is connected via a trans- 
mission system to another communication equipment and Inter- 
active communication can be performed, and the oscillation 
20 prevention circuit has a means for preventing the oscilla- 
tion phenomenon which occurs between a transmitter/receiver 
section in one communication equipment and that in any other 
communication equipment. 

[0005] By providing the oscillation prevention means, it 
25 is possible to provide a transmitter section and a receiver 
section at the same place or at positions close to each 
other without causing the oscillation phenomenon between 
transmitter/receiver sections in the two equipment. Further 
as gain adjustment for prevention of oscillation is not 
30 required, there is no restriction over a volume of sound, 
which enables stable interactive communication. Especially 
with this means, interactive communication can be performed 
without being affected from outside at all, which is epoch- 
making. In addition, as the configuration is very simple, 
35 the production cost can be suppressed to a relatively lower 
level, and also reduction in size and weight is possible. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] Fig. 1 is a general block diagram showing one em- 
bodiment of this invention; 

Fig. 2 is a side view showing a transmitter/receiv- 
er in a slave handset; 

Fig. 3 is a block diagram showing an oscillation 
prevention means and other components incorporated in the 
transmitter/receiver in the slave handset; 

Fig. 4 is a view showing switching timing in a 
switch circuit; 

Fig. 5 is a general block diagram showing an exam- 
ple in which a transmitter/receive in a parent telephone set 
is connected to an earphone terminal; and 

Fig. 6 is a general block diagram showing an exam- 
ple in which a transmitter/receiver in a parent telephone is 
incorporated . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0007] In the embodiment shown in the drawings, the pres- 
ent invention is embodied as a slave handset for mobile 
communication with a mobile-phone or the like. The general 
environment for use of this slave handset for mobile commu- 
nication is as shown in Fig. 1 and Fig. 2, and in these 
figures, the reference numeral 1 indicates a radio wave 
relay section for telephone which is installed, for in- 
stance, in a master station of Nippon Telephone and Tele- 
graph Company (NTT) and controls radio waves for mobile 
communication with a mobile-phone or the like. The refer- 
ence numeral 2 indicates a mobile-phone for mobile communi- 
cation which receives radio waves (strong electromagnetic 
waves) transmitted from the radio wave relay section 1, and 
has functions of a normal telephone set such as a transmit- 
ter and a receiver. A strong electromagnetic wave as a 
radio wave transmitted from the radio wave relay section 1 
is an electromagnetic wave with a prespecified frequency put 
under control by the Japanese Electromagnetic Wave Law, and 
the transmission power is about 0.8 W. The reference numer- 



al 3 is a slave handset for the mobile-phone 2, and this 
mobile-phone 2 comprises a transmitter/receiver 4 in the 
parent telephone set ( first transmitter/receiver) and a 
transmitter/ receiver 5 in the slave handset (second trans- 
mitter/receiver). Transmitter/receiver 4 is dismountably 
attached to an external connection terminal 6 of the mobile- 
phone 2, and when the mobile-phone 2 receives a radio 
wave, the transmitter/receiver 4 transmits an electromagnet- 
ic wave which is weaker than the radio wave above to trans- 
mitter/receiver 5. This electromagnetic wave is so weak 
that it does not infringe the restrictions by the Japanese 
Electric Wave Law. For instance, the wave reaches only 
within about 5 m. The transmitter/receiver 5 receives the 
very weak electromagnetic wave from the transmitter/receiver 
4, and notices the mobile-phone 2. of reception of the elec- 
tromagnetic wave. The transmitter/receiver 5 is smaller 
than the mobile-phone 2, in other words, it has a very 
compact size as that of a hearing aid, and the it is dis- 
mountably attached to a person carrying the mobile-phone 2. 
[0008] A transmission power for the very weak electromag- 
netic wave transmitted and received between the 
transmitter/receiver 4 and transmitter/receiver 5 should be 
less than 0.008 W, and preferably should be in the range 
from 0.008 to 0.0008 W, so that the transmission power for 
the very weak electromagnetic wave is substantially lower as 
compared to the transmission power of 0.8 W for a strong 
electromagnetic wave. As the transmission power for an very 
weak electromagnetic wave is set to a low value as described 
above, so that the various troubles having been gathering 
social attentions such as those caused by electromagnetic 
waves are eliminated, and the transmitter can safely be 
attached to a body of a user. In other words, it is gener- 
ally said that, where the mobile-phone 2 is used at a posi- 
tion very close to a user's ear, the strong electromagnetic 
wave transmitted with the transmission power of 0.8 W causes 
bad effects to the user's brain wave, and several telephone 
companies have been sued, but when a call is placed from the 
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transmitter/receiver 5 based on the recognition that the 
mobile-phone 2 is a movable relay station, as the transmis- 
sion power of the transmitter/receiver 5 is very weak, about 
1/100 to 1/1000 of that for the mobile-phone 2, so that a 
degree of influence by troubles caused by electromagnetic 
wave is substantially reduced. 

[0009] In the transmitter/ receiver 5 , a transmitter/re- 
ceiver section 7 having the size which is small enough to be 
set in a human ear is provided monoli thically therewith and 
projects from a surface thereof. The transmitter/ receiver 
section 7 has a microphone 10 for talking, a speaker 11 for 
alerting an incoming call and a speaker 12 for talking 
provided therein. The reference numeral 15 indicates a 
chargeable battery cell. SWj, indicates switch for turning 
Nj 15 OFF a melody sound announcing that the mobile-phone 2 is now 
receiving a call with a short touch and also for turning 
U ON/OFF the transmitter/receiver 5 itself with a long touch. 

J! SW 2 indicates a switch enabling communication when any 

partner is selected from a plurality of partners registered 
Q 20 in a directory memory incorporated in the mobile-phone 2. 

For instance, if the figures of 001, 002 and 003 are regis- 
tered in the directory memory in the mobile-phone 2, and 
when 003 is to be selected, the switch SW 2 is touched three 
times. With this operation, the partner having been regis- 
25 tered at the figure of 003 is selected. In addition, mes- 
sage transaction can be performed using such functions as 
the manner mode, drive more, and message delivery each 
programmed in the mobile-phone 2 concurrently. SW3 indi- 
cates s switch for turning ON/ OFF a call to and from the 
30 mobile-phone 2 performed via the slave handset 3. The 
transmitter/receiver 5 of the slave handset 3 is hung on a 
user's ear with a hook 21 attached via an open/close hinge 
section 20 to a surface side thereof as shown in Fig. 2, or 
is attached to a chest pocket with a hook 23 attached to a 
35 rear surface thereof, or on an inner string in case of a 
lady. The sign W in Fig. 2 indicates an open/close width of 
the hook 21. 
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[0010] Fig. 3 is a block diagram showing an oscillation 
phenomenon prevention means or the like incorporated in the 
transmitter/receiver 5, and the ordinary transmitter/receiv- 
er circuit including the switches SW-j_ to SW3 are not shown. 
The reference numeral 31 is a transmission system including 
the mobile-phone 2 or the radio wave relay section 1, and 
the left-hand side of the transmission system shows, for 
instance, a transmitter section 32 and a receiver section 
33 used by the calling party's side provided in the trans- 
mitter/receiver section 7 of the transmitter/receiver 5, and 
the right-hand side thereof shows a transmitter section 35 
and a receiver section 36 provided in a transmitter/receiver 
section of a communication equipment provided in the called 
party's side. The transmitter section 32 in the calling 
party's side comprises a microphone 10 , an amplifier cir- 
cuit 37 and a switch circuit 38 for turning ON or OFF a flow 
of signals, and an amplifier circuit 39. The receiver 
section 33 comprises an amplifier circuit 41, a switch 
circuit 42 for turning ON or OFF a flow of signals, an 
amplifier circuit 43, and the speaker 12. 

[0011] Connected to the switch circuit 38 and switch cir- 
cuit 42 is a control circuit 45 for controlling ON/OFF of 
the two switch circuits 38, 42 by generating a clock pulse. 
The switch circuits 38, 42 and the control circuit 45 con- 
stitute the oscillation phenomenon prevention means. The 
control circuit 45 comprises switch drive circuits 46, 47, 
a flip-flop circuit 48, and an oscillation circuit 49. A 
switch drive circuit 46 is connected to the switch circuit 
38, and a switch drive circuit 47 is connected to the switch 
circuit 42. The flip-flop circuit 48 is connected to the 
two switch drive circuits 46, 47, and when the switch cir- 
cuit 38 turns ON the two switch drive circuits, the switch 
circuit 42 is OFF, and when the switch circuit 42 is ON, the 
switch circuit 38 is OFF, so that the two switch circuits 
38, 42 are never turned ON simultaneously. Fig. 4 shows the 
switch timing for the two switch circuits 38, 42. Further 
the oscillation circuit 49 is connected to the flip-flop 



circuit 48 to run the flip-flop circuit 48. This figure 
shows only a portion of the transmitter section 35 and 
receiver section 36 provided in the called party's side, and 
the amplifier circuit or the like are not shown in the 
figure. Namely the transmitter section 35 in the called 
party's side has a microphone 52, and the receiver section 
36 has a speaker 53. 

"[0012] If any two of the switches SWj to SW3 (for in- 
stance, switches SW 1 and SW 2 ) are turned ON simultaneously 
during communication, the microphone 10 of the transmitter 
section 32 is turned OFF, so that a caller's voice is not 
delivered to the called party's side, and when any two of 
the switches are turned ON simultaneously (for instance, 
switches SW 1 , SW 2 ) , the microphone 10 in the transmitter 
section 32 is turned ON. Therefore, if any third party 
interrupts communications while a caller is performing 
communication with the slave handset 3, talk with this third 
party is heard by the called party, but with the configura- 
tion in which the microphone 10 is turned OFF as described 
above, the possibility that talk with a third party is heard 
by the called party can be prevented. 

[0013] When used, the transmitter/receiver 4 is set on the 
external connection terminal 6 of the mobile-phone 2, and at 
the same time, if required because on peripheral noises, the 
transmitter/receiver 5 is hung like a hearing aid on an ear 
of the carrier so that the transmitter/receiver section 7 is 
just set in the carrier's ear. In this case, to prevent the 
phenomenon that electromagnetic waves from the caller's side 
hardly reach the called party's side, the distance between 
the transmitter/receiver 5 and the mobile-phone 2 should 
preferably be within 3 m. Further by making use of the 
characteristic, it is possible to introduce a function 
providing an alarm sound alerting that transmission and 
reception have been disabled, or for security or for pre- 
venting the mobile-phone being left when the distance bet- 
ween the transmitter/receiver 5 and the mobile-phone 2 is 
large. With the additional function as described above, 



when the switch SW-j_ of the transmitter/receiver 5 is turned 
ON with a long touch, the mobile-phone 2 and the slave 
handset 3 are set in the stand-by state and waits for re- 
ceiving or transmitting of a call. 

[0014] When a call is set in the mobile-phone 2, the mo- 
bile-phone 2 is switched from the stand-by mode to the 
communication mode, and the transmitter/receiver 4 is 
switched from the stand-by mode to the operation mode by a 
very weak electric current (0.53 mA to 0.6 mA) generated by 
a voltage loaded to the external connection terminal 6, and 
the very weak electromagnetic wave is sent to the transmit- 
ter/receiver 5 through a transmission circuit driven by a 
button cell or a chargeable cell incorporated in the trans- 
mitter/receiver 4, and because of the very weak electromag- 
netic wave, the speaker 11 for an incoming call of the 
transmitter/receiver 5 generates a sound alerting the incom- 
ing call almost simultaneously so that a called party notic- 
es the call is incoming to the mobile-phone 2. When a 
called party notices the incoming call and presses the 
switch SW-l with a short touch, the melody sound is turned 
OFF with the operating mode set in the communication mode, 
and as shown in Fig. 3, a sound picked up by the microphone 
10 of the transmitter section 32 is sent from the amplifier 
circuit 37 to the switch circuit 38. In this step, the 
switch circuit 38 is turned ON or OFF by the control circuit 
45 generating a pulse wave with the repetition frequency in 
the range from 30 to 50 KHz at which, for instance, the 
sound can not be heard as a human voice. Namely the timing 
for the switch circuit 38 to turn ON is always displaced 
from that for the switch circuit 42 to turn ON, and in other 
words, switching timing control is provided so that the 
switch circuit 42 is turned OFF when the switch circuit 38 
is ON and the switch circuit 42 is turned ON when the switch 
circuit 38 is OFF. Then, when a signal sent to the amplifi- 
er circuit 39 is transmitted to the transmission system 31 
including the mobile-phone 2, a switching element loaded to 
the signal in the switch circuit 38 is removed by a filter 
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or the like added to the amplifier circuit 39, and then the 
signal is sent to the transmission system 31. The signal 
sent to the called party from the transmission system 31 is 
regenerated as a voice through a speaker 53 of the receiv- 
5 er section 36 of a mobile-phone or a telephone set at the 
called party's side. On the other hand, the called party 
having heard this regenerated voice sends out a voice to the 
transmission 31 through a microphone 52 of the transmitter 
section 35. 

10 [0015] A signal sent from the mobile-phone 2 as a parent 
telephone set included in the transmission system 31 is sent 
from the amplifier circuit 41 of the receiver section 33 to 
- the switch circuit 42, and is regenerated via the amplifier 

nj circuit 43 by the speaker 12 as described above. With this 

SJ 15 operation, interactive communication can be carried out. 
— [0016] In the interactive communication as described 

yi above, the microphone 10 of the transmitter section 32 and 

the speaker 12 of the receiver section 33 are arranged at 
"- positions close to each other in the normal state, and in 

P 20 this case, sometimes the voice enlarged by the speaker 12 
may be fetched into the microphone 10, and the voice en- 
larged via the transmission system 31 by the speaker 53 at 
the called party's side is fetched into the microphone 52 at 
the called party's side to form a loop, which causes the 
25 oscillation phenomenon, but the oscillation is prevented 
because of ON/OFF control for the switch circuits 38, 42 by 
the control circuit 45 in the oscillation phenomenon preven- 
tion means described above. Especially, for instance, when 
the peripheral sounds caused by a train passing by or in the 
30 game centers are high, interactive communication can not be 
performed (because it has been impossible to integrate a 
microphone and a speaker with each other for picking up and 
generating voice signals in an ear), but with the configura- 
tion having the mechanism for preventing oscillation as 
35 described above, smooth interactive communication can be 
performed with the voice recognition function and without 
being affected by peripheral noises. Further as the func- 
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tion to adjust a gain or the like for preventing oscillation 
is not required, there is no specific restriction over 
adjustment of a sound volume in communication, and communi- 
cation with a large sound voice is also allowable. 
[0017] When communication is over, the mobile-phone 2 is 
turned OFF and set in the stand-by state by operating the 
switch SW 3 . In a case where, although a called party notic- 
es that a call has been placed, the called party can not 
immediately respond to the call because of the situation at 
the site or for some other reasons, it is possible to trans- 
mit a message concerning the manner mode, drive mode, or 
message delivery mode or the like incorporated in the mo- 
bile-phone 2 by selecting a message with the switch SW 2 . 
[0018] In the case described above, if the called party 
uses the normal mobile-phone or other type of telephone set 
not having the oscillation phenomenon prevention means as 
described in this embodiment, there occurs any specific 
problem in the interactive communication, but if the called 
party uses a telephone set having the same oscillation 
phenomenon prevention means, communication fault occurs when 
control timing frequencies of the two oscillation phenomenon 
prevention means in the two communication equipment are 
coincident to each other or are different from each other 
only slightly, and in this case, a switching element added 
in the called party's side must be removed by a filter or 
the like at the called party's side before the called party 
sends signals such as voices to the transmission system 31. 
[0019] In the case described above, to prevent both of the 
transmitter section 32 and receiver section 33 from being 
set in the communication mode simultaneously, for instance, 
when a power is turned ON, the oscillation circuit 49 is run 
first, and after control for prevention of the oscillation 
phenomenon is enabled, all of the circuits in the transmit- 
ter/receiver circuit including the transmitter section 32 
and receiver section 33 are set in the stand-by state. When 
the power is turned OFF, the reverse operation sequence is 
performed . 
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[0020] As described above, even if the mobile-phone 2 ac- 
cording to this embodiment is put in a shopping bag or the 
like, a calling signal generated by the transmitter/receiver 
4 is heard as a calling sound audible only to the user of 
the mobile-phone from the slave handset 3, so that the user 
can always get noticed of the incoming call. In addition, 
the user is not required to take out the mobile-phone 2 from 
the bag or the like for performing the normal communication 
each time a call comes in. Therefore, the user is not 
required to take up the mobile-phone 2 with a hand, and 
this feature is very convenient and useful when the user 
holds a baby or a child with arms, or is pushing a shopping 
cart or a baby car with two hands. Further in the case 
where the user suddenly receives a call while driving a car, 
the user is not required to look for the mobile-phone 2 or 
to set a wired ear phone in the user's ear, and can smoothly 
respond to the incoming call, and the safety is very high. 
In addition, input of collected voices received or generated 
by the user concentrate in the user's ear, so that the 
performance for shutting out external sounds is extremely 
excellent, and communication can be performed very smoothly 
without being affected by the environmental conditions such 
as strong winds or peripheral noises. Further the size can 
be minimized to that of a hearing aid, so that no trouble is 
required to the user in using the mobile-phone 2. 
[0021] Although not shown in the figure, data transaction 
can be performed through Internet by setting an optional 
transmitter/receiver in an extension slot of a personal 
computer. In this case, a security system is available so 
that ID data is transmitted and received between the option- 
al transmitter/receiver set in the personal computer and the 
transmitter/receiver 5 and the personal computer does not 
work with data not transmitted unless the ID data is accept- 
ed. The radio wave is also an very weak electromagnetic 
wave transacted between the optional transmitter/receiver 
and the transmitter/receiver 5 for verification of ID data, 
and the power required for transmission of the very weak 
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electromagnetic wave is in the range from 0.1 to 1 mW. Data 
transaction can be performed in the safe condition through 
the Internet by using the optional transmitter/receiver as 
described above, so that it is not required for the user to 
connect the mobile-phone to a personal computer each time 
communication is to be made like in the conventional tech- 
nology . 

[0022] Fig. 5 shows an example in which the 
transmitter/receiver 4 is set in the ear phone terminal 25 
of the mobile-phone 2. Other portions in this example are 
the same as those in the embodiment described above, so that 
detailed description thereof is omitted herefrom and the 
same reference numerals are assigned to the corresponding 
components. Even in the case where the transmitter/receiver 
4 is set in the ear phone terminal 25, the same effects as 
those provided in the embodiment described above can be 
expected . 

[ 0023 ] Fig. 6 shows an example in which the 

transmitter/receiver 4 is not set in a terminal outside the 
mobile-phone like in the two examples described above, but 
in which the transmitter/receiver 4 is incorporated in the 
mobile-phone 2. Other portions of this configuration are 
the same as those in the embodiment described above, so that 
detailed description thereof is omitted herefrom and the 
same reference numerals are assigned to the corresponding 
sections. Thus, even in the case where the 

transmitter/receiver 4 is incorporated in the mobile-phone 
2, the same effects and advantages as those provided in the 
embodiment can be expected. 

[0024] Although the oscillation phenomenon prevention 
means in each of the examples described above comprises the 
switch circuits 38, 42 and the control circuit 45, the 
configuration is only one of preferable examples, and other 
configuration is allowable provided that the same effects 
are provided. The control circuit 45 for providing ON/OFF 
control over the switch circuits 38, 42 is also only one of 
the preferable examples, and other type of circuit configu- 
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ration is allowable provided that the same effects are 
provided. Although the speakers 12, 53 are provided in the 
receiver sections 33, 36 respectively, ear phones may be 
provided therein. In the examples described above, the ear 

5 phone has the size adapted to being set in a human ear, but 
the size may be the same as that of an entrance of a human 
ear. The mode of setting the transmitter/receiver 5 in the 
slave handset is only one of the preferable examples, and 
this invention may be changed or modified according to a 

10 variation thereof in its actual use. 
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